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From our range of Firebricks, 
High Alumina Bricks and Basic 
Bricks we are in a position to 
supply the correct type of 
refractory to suit all zones in 
Rotary Cement Kilns and also 
in Cement Coolers. Made in 
modern plants under carefully 
controlled conditions, all our 
refractory products possess the 
necessary properties for 
long and dependable life. 


Preheating and Inter- 
mediate Zones — 
Thistle, Nettle and Stein 
50 Firebricks. 


Burning Zone — 

Stein 63 and Stein 70 High 
Alumina Bricks and Stein 
Mag C Magnesite Chrome 
Brick. 


3% Copies of our Pamph- 
lets Nos. 1 and 2 will be 
gladly sent on request. 


JOHN G. STEIN & C° L’? Bonnybridge. Scotland 


Telephone: BANKNOCK 255 (4 lines) 
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Illustration of Head and Boot 
of Newells Elevator assembled 
at works. Part of plant for 
drying and handling 250 tons 
of Fertilizer per hour. 


‘BUILT IM VARIOUS SIZES FOR HANDLING UP TO 250 TONS PER HOUR 
OF DRY MATERIALS, OR UP TO 300 TONS PER HOUR OF CEMENT SLURRY 


Slow Speed .... Low Power .... High Capacity 


ERNEST NEWELL & COLTD MISTERTON DONCASTER 
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he driven rolls. Each tier will 
* 2-pint or five I-pint and various 
ties can be operated at the same time. 





Noy VEE 
Sects. are sone ong nate eatin 
a aed °O LTD - GATWICK ROAD - CRAWLEY - SUSSEX 


HAZEMAG 
IMPACT 
CRUSHER 


340-400 T.P.H. 


CONTINENTAL ENGINEERING CO. LTD., THE BRACKENS, ASCOT, BERKS. 


Telephone : Winkfield Row 395-6 
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Have YOU a Dust and Fume Recovery problem ? 


We have the answer —the Pontifex service, employing 
equipment which is new and wholly British in design and 
fabrication. 
Pontifex Filter Plant is the most efficient on the market, 
yet economical to install and operate. ‘Unit Con- 
struction” enables installations to be completed in 
days, and the unique arrangement of valves 
and manifolds cuts down power consump- 
tion. Yousave in initial 
cost and in running 
expenses. A consult- 
ation will cost you 
nothing and carries no 
obligation. If we can 
help you, wewilldesign 
plant tomeet your own 
special needs and cir- 
cumstances. If, excep- 
tionally, your trouble 
demands a different 
remedy, we will 
advise you frankly 
and impartially. 


Please write 
for leaflet PDF2, 


or send your inquiries to: 


: H. PONTIFEX & SONS, LTD., 
PONTIFE SX = oem. 
: : MANCHESTER SQUARE, LONDON, W.I. 
Established 1788 TELEPHONE : WELBECK 8201 (6 LINES) 
WORKS: BIRMINGHAM, LEEDS, LONDON. 
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$-TTERKR BALL MILL 


This new ball mill is a useful unit for carrying out a number 
of separate jobs or for dealing’ with different quantities at 
the same time. Arranged with three separate motors and 
with three pairs of 2}-in. diameter white rubber bonded 
rolls in three tiers. Each pair consists of one driven and 
one idler roll and the latter can be placed in any of three 
positions to accommodate containers up to 9-in. diameter. 


All three tiers can be operated simultaneously or one or two separately 

and provision is made for varying the speed of the driven rolls. Each tier will 

carry two I-gallon or three $-gallon or four 2-pint or five I-pint and various 
combinations of the different nominal capacities can be operated at the same time. 


Write or telephone Crawley 25166 for List BM 603 


THE PASCALL ENGINEERING CO LTD - GATWICK ROAD - CRAWLEY -: SUSSEX 


HAZEMAG 


IMPACT 


CRUSHER 
340-400 T.P.H. 


CONTINENTAL ENGINEERING CO. LTD., THE BRACKENS, ASCOT, BERKS. 


Telephone : Winkfield Row 395-6 
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SUPER REFRACTORIES 
for 
CEMENT & LIME WORKS 


High Alumina bricks and 
special shapes for Rotary and 
Shaft kilns. Full details 
available on request. 


: Alite Alumina —_Refractoriness : 
69-72%, 
62-64%, 
57-59%, 
39-42%, 


Produced in Sheet Steel in all 


thicknesses from 21 re : : : 
For easy handling, nated High-Temperature Insulating Bricks. 


are packed in bundles of 25 ‘““PEER’’ Air-Setting Refractory 
or ve according to weight, Cements. 

and marked to cust 1 “pe : ; ‘ 
specification. ee R” Quality Firebrick for lower 


temperature work and resistance to 
abrasion. 


ueeT PLATES 
ant TAPHOLE TUBES 


to Customer's Specification 


SOLE MANUFACTURERS TO THE 
CHROME-MAGNESITE BRICKMAKERS ASSOCIATION 


FLOUCH GARAGE and 


ENGINEERING COMPANY 
E. J. & J. PEARSON LIMITED 
STOURBRIDGE, ENGLAND 
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Representatives for U.K.: Continental Engineering Co. Ltd., The Brackens, London Road, ASCOT, BERKS 
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8 reasons 
for using 


MAGNECON 
HOT ZONE LININGS 


in your rotary Cement Kilns 


1 Are not subject to chemical attack at highest 
operating temperatures. 


2 Will withstand kiln shut-downs without spalling. 
3 Will not disintegrate due to thermal contraction. 
4 Have better than average hydration resistance. 
5 Will build up coating very rapidly. 


6 Are able to maintain coating during operation and 
during shut-downs. 


7 Will give increased cement production per lining. 





8 Will save maintenance time and cost. 


MAGNECON is recognised in many Countries as the 
ideal basic lining for the production of Portland Cement. 


CONSETT IRON CO. 


LIMITED 
CONSETT - CQO. DURHAM - ENGLAND 





Gin 


(fa 
TELEPHONES: CONSETT 341 (12 LINES), TELEGRAMS: STEEL, PHONE, CONSETT 


Eta 
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wuum Steel castings of bulk, complexity and 





strength to withstand the most severe : 
stresses, demand that technique of pro- 
duction and efficiency of physical and 
metallurgical inspection that are available 
with the plant, experience and facilities 


of this old established yet modern foundry. 


THE 
Fettling steel housing cap weighing DAVID BROWN 
15 tons for three-high rolling mill. CORPORATION (SALES) LIMITED 


JACKSON DIVISION 


SALFORD WORKS HAMPSON STREET 
MANCHESTER 5 
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VENTILATING 
DUST EXHAUSTING 
BOILER DRAUGHT 
FUME REMOVING 
FORGE BLOWING 
FURNACE BLAST 
CUPOLA BLOWING 
HEATING 
COOLING 

DRYING 


Over 3000 fans and ancillaries 


AVAILABLE FROM STOCK 





Publications 20/31 and 25/31 are illustrated 
surveys of ‘Tornado’ Fan Engineering 
Equipment. 20/31 deals with the small to 
medium ranges. 25/31 covers the heavier 
classes of fan engineering plant. One or 
both will assist you in the selection of 
suitable equipment. 


ae Blackman 





TA. 9495/727 
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MISCELLANEOUS ADVERTISEMENTS 


SCALE OF CHARGES 


Situations Wanted, 3d. a word; minimum 
7s. 6d. Situations Vacant, 4d, a word; mini- 


mum 10s. Box number 1s. extra. Other 
miscellaneous advertisements, 4d. a word; 10s. 
minimum. Adv ents must reach this 
office by the Sth of the month of publication. 


SITUATIONS VACANT 


SITUATION VACANT. Qualified engineer age 40 to 
50, with experience of cement works foundations and 
mechanical erection, required by consultants for 
employment in London but entailing extended tours 
oversea. Engagement soonest possible. Three years’ 
contract with good prospects. Salary £3,500 per 
annum, three months’ leave end of contract. Over- 
sea furnished quarters and insured medical atten- 
tion provided. One free out-and-return passage for 
wife. Only highest qualified persons need apply. 
Full details to Box 2001, Cement and Lime Manufac- 
ture, 14 Dartmouth Street, London, 8.W.1. 


SITUATION VACANT. Resident engineer, prefer- 
ably corporate member of Institution of Civil En- 
gineers, required by London consultant for construc- 
tion of large cement works, Iran. Preferably with 
sound experience of foundations for cement works, 
and control of local labour. Initial engagement for 
fifteen months commencing near future, and good 
prospects if satisfactory. Paid home leave one 
month for each year of service. Salary £2,400 per 
annum, inclusive. Free furnished quarters provided. 
First class passages for man and wife to Iran and 
return. Insured medical attention. Full details of 
experience to Box 2002, Cement and Lime Manu- 
facture, 14, Dartmouth Street, London, S.W.1. 


CEMENT CHEMIST’S 


and 


WORKS MANAGER’S 
HANDBOOK 


by W. WATSON, B.Sc., 
and Q. L. CRADDOCK, M.Sc. 
SECOND EDITION 


GIVES in handy form all the data used in the manu- 
facture, chemistry and testing of cement. An 
indispensable work of everyday reference. 


Contains Comparison of the Cement Speci- 
fications of the World; Dimensions of standard 
sieves; Weights and volumes of slurry ; Cap- 
acities of tanks and kilns; Gas volumes per 
ton of clinker; Kiln data; Fan horse-power. 


Volumes, weights and densities of ses ; 
Proportioning and chemical control of raw 
mixtures; Heat balance; Conversion Tables ; 
Physical Tables; Standard Solutions and 
Bench Reagents; Chemical Analyses; Testing 
of Cement. 


Price 25s. ; Post 26s. 
(5°50 dollars in Canada and U.S.A.) 


CONCRETE PUBLICATIONS LTD. 
14, DARTMOUTH ST., LONDON, S.W.1. 
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DAYLOR 


CIRCULAR DUST 
COLLECTORS 





The Mechanism shown above is standard and is robustly built 
for 24-hours’ operation. 


J. DARNLEY TAYLOR LTD. 


undertake the design and installation of complete 
Dust Collection plants, including 
ducting. 


Our machines are extensively used in Packing Plants, Grinding Mills, Screening 
and Crushing Plants, for the collection of Cement, Gypsum, Lime and Stone 
dusts, etc. 


With many plants already giving first-class performances, our Collectors are sold 
mainly on reputation and incorporate cyclone and filter sleeve principles, with 
fully auto-scavenging and rapping cleaning mechanism. 
May we help you with your problem? Write to: 
NESOR HOUSE, 3 CALEDONIAN ROAD, LONDON, N.1. Telephone: TERminus 9454 


See ee ae 
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increases output, reduces “costs” 


Every year thousands of tons of cement, which otherwise 
would be lost by becoming airborne, are recovered at 
cement works having “ Visco-Beth” Automatic Dust 
Collectors. 


At a recent test of a “ Visco- Beth” Automatic Dust 
Collector by a large cement organisation, a recovery 
efficiency of virtually 100% was recorded. This group 
has fifty-one “Visco-Beth’s” at its various works. 
Definitely, ‘ Visco- Beth ” Automatic Dust Collectors 
abolish the Dust Nuisance, increase output and lower 
production costs. 


Most important cement works in this country have 
*¢ Visco-Beth ” Automatic Dust Collectors. 


Consult us on your Dust Problem. Write for List No. 532 
** Modern Dust Collection & Fume Removal’’. 





Top plate of 20-compartment ‘“‘Visco- 
Beth” Automatic Dust Collector show- 
ing shaking gear, dampers and part of 
suction header. 


THE VISCO ENGINEERING CO. LTD., STAFFORD RD., CROYDON 
Phone: CROYDON 418! 
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The amount of air penetrating the bed 
of the FOLAX GRATE COOLER can be Other features are efficient heat re- 


adjusted independently of the amount cuperation, air quenching, effective 
of air required for the burning in the cooling permitting immediate grinding, 
kiln, and the cooler and kiln speeds low head room, low power consump- 
are independent of one another. tion and small maintenance cost. 









The FOLAX GRATE COOLER—the cooler with horizontal grate and positive 
conveying of the clinker—is supplied by : 


FL. SMIDTH C0. oo 


105, PICCADILLY, LONDON, W.1I. 


TELEPHONE: GROSVENOR 4100 (17 lines). 
TELEGRAMS: FOLASMIDTH, TELEX, LONDON. 
CABLEGRAMS TH, LONDON. 
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Resistance to Sulphates of Portland Cements 
with Various C3A Contents. 


THE resistance of Portland cement to attack by sulphates depends to a great 
extent on its content of tricalcium aluminate, because tricalcium aluminate 
forms, with calcium sulphate, a double salt 3CaO-Al,0,-3CaSO,:30—31H,O 
and the reaction is accompanied by a large increase in volume. If this salt is 
formed during the hardening of concrete, the stresses due to volume changes 
may be so great that the concrete disintegrates. However, the larger the amount 
of tricalcium aluminate formed in the initial stages of hardening the smaller 
the chance of damage by sulphates during the later curing period, because the 
amount of tricalcium aluminate available becomes ‘progressively less until none 
remains in a form capable of entering into chemical combination with calcium 
sulphate. 

Investigations into the effect of tricalcium aluminate in which solutions of 
CaSO,, MgSO,, and NaSO, were used are reported by P. P. Budnikov and O. J. 
Gratsev in “‘ Zhurnal Prikladnoi Khimii” (1955, 28, 11). The following is a 
summary of the results. 

According to Shestoperov! the sulphate-resistance of a cement can be evaluated 
by the formula 
C,A — C,A (combined) 

C,A + CS + C,AF 
In the numerator is the tricalcium aluminate available for reacting with calcium 
sulphate in the initial stages of hardening. This hypothesis of the significance 
of tricalcium aluminate in the hardening and stability of Portland cement, 
and its evaluation in terms of the amount of gypsum present only, has been put 
forward also by others. For example Gudovitsh? states that the optimum gypsum 
content corresponding to the highest rate of strength development of cement 
is that which reacts with the available tricalcium aluminate in the initial stage 


(19) 


Sulphate resistance = 


Cc 








Pace 20 CEMENT AND LIME MANUFACTURE Marcu, 1957 


of hardening, that is about 18 hours in the case of high-alumina cement and 
about 24 hours in the case of cements with low-alumina cement. The limiting 
value of the SO, content, resulting in low initial strength but a steady increase 
of strength, corresponds to the gypsum content capable of being chemically 
combined during the first 28 days. 

Investigations on the kinetics of the combination of gypsum in cement in- 
dicate that the speed of reaction depends on the type of gypsum used and its 
dispersive power. Tests were made by the authors on two Portland cement 
clinkers ground with additions of 3-5 per cent. and Io per cent. of gypsum in 
the forms alpha-hemihydrate, beta-hemihydrate, and soluble anhydrite. Clinker 
No. I had a low alumina content and clinker No. II a high alumina content. 
The mineralogical compositions are given in Table 1. 


TABLE I 
Clinker Insoluble (C,S C,S C,A C,AF MgO CaSO, CaO 
No. residue free 
I — 56-21 19'0 50 16-00 2°7 0°49 0°60 


II 0°23 «= 49°58 23'°9 10g =: 10°28 3°3 0-71 I-03 

The extent to which the various modifications of gypsum combine with the 
two types of clinker was found by determining the amount of uncombined gypsum 
in hydrated cement and existing together with the calcium sulphoaluminate 
formed during hardening. The method is based on differences in the solubility 
of the two constituents in a saturated solution of calcium hydroxide. Cement 
pastes with a water-cement ratio of 0:5 and containing a known amount of 
gypsum were put into a mould and cured moist for 24 hours. The specimens 
were taken from the moulds and further moist cured for the periods shown in 
Table 11, crushed, dried, and ground to a fineness such that there was no residue 
on the 85-micron sieve. The samples were then divided into two parts, one of 
which was further dried to constant weight at 60 deg. C., followed by a subsequent 
determination of the residual moisture content, and the other sample of about 
2 gr. was put into a half-litre glass vessel and well shaken with 200 ml. of satu- 
rated lime-water. The shaking was continued for one hour, using a laboratory 
shaker, until the required amount of gypsum combined with tricalcium alu- 
minate to form the maximum possible amount of calcium sulphoaluminate. 
The solution was then filtered and the SO, content in the filtrate determined by 
precipitation with barium chloride solution. The uncombined gypsum was 
then determined by the formula 

(a-0:343 — b).2.100 


so, = —————_ — t. 
2 — 0-02¢c et cont.) 


in which a is the weight in grammes of the ignited precipitate, b is the weight 
in grammes of SO, in 100 ml. of the original solution, and c is the percentage of 
residual moisture content in the dried cement. 

Results of tests of eighteen cements are given in Table 11. It is seen that the 
rate at which gypsum is bound by clinker No. II is greater than in the case of 
clinker No. I; 1 per cent. of SO, combines with 1-125 per cent. of tricalcium 
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aluminate. It is also apparent that the reaction proceeds after all the tricalcium 
aluminate is chemically combined; in the of case cement No. 7 the combined 
SO, after three days is 6-2 — 1-4 = 4°8 per cent. which corresponds to 5:2 per 
cent. of tricalcium aluminate compared with 5 per cent. given in Table 1. The 
reaction may involve the tricalcium aluminoferrite, but the reaction is then 
very much less*-*, A reduction in the rate of reaction can also be caused by coating 
the cement particles with an hydraulic compound; for example cement No. 17, 
which after 28 days had only 6-3 per cent. of bound SO, corresponding to only 
7° per cent. of tricalcium aluminate which reacted chemically to form sulpho- 
aluminate so that there still remained some uncombined tricalcium aluminate. 


TaBLE II—Combustion of Gypsum with C3A expressed as a Function of 
the type of Gypsum used and the Alumina content of the Clinker. 
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The highest rate of reaction is produced by the anhydrite as a result of its greater 
solubility in the reaction medium. 

In order to study the influence of gypsum on the development of strength, 
mortar specimens measuring I cm. by I cm. by 3 cm. were made of all the eighteen 
cements tested. The specimens were cured in distilled water after an initial 24 
hours in a moist atmosphere. The effect of gypsum on the development of strength 
of cement with a high aluminate content is shown in Fig. 1. Irrespective of the 
type of gypsum there is a uniform development of strength up to about 28 days, 
followed by a further increase, or in some cases a decrease, in the development 





3% G@vyesun 
‘laste 5% &. 
—-—--1lO%_— do. 






53 - HEMIMYDRATE O¢ -HEMIHYORATE v4 


-- 


(a 





7 28 56 1203 7 28 56 |I20 
CURING TIME (DAYS) 


Fig. 1. Effect of Curing Time on the Development of Strength of Cement 
made from Clinker No. 1. Percentage Increase in Bending Strength at 
Three Days Plotted Vertically. 


of strength. Since it can be assumed that all the gypsum has reacted within the 
first 24 hours the increase in strength can be ascribed to the influence of the 
calcium sulphoaluminate formed * ® The increase in strength due to an addition 
of 10 per cent. of gypsum is insignificant in the first 28 days, indicating that the 
continuous formation of calcium sulphoaluminate has an adverse effect on the 
structure of the products of hydration. It is only after 28 days, when all the 
gypsum has been chemically combined, that an increase in strength is possible. 

In the case of clinker with a low tricalcium aluminate content, the increase 
in strength with 3 per cent. and 5 per cent. of gypsum is continuous, but with 
10 per cent. of gypsum the rate is slow at first and increases only after 28 days 
to reach finally the strength of the high-aluminate cement with 3 per cent. or 5 
per cent. of gypsum. In a low-aluminate clinker, all the tricalcium aluminate 
must be combined before the slow reaction with the tetracalcium aluminate can 
occur. 

There is little difference in the effect of the various classes of gypsum, although 
alpha-hemihydrate reacts rather slowly and consequently any disturbances in the 
structure of the compounds resulting from the reaction caused by it are small. 
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Fig. 2. Effect on Development of Strength of Cement made with Clinker 
No. II with various Gypsum contents, expressed as Percentages of the 
Compressive Strength at 28 Days. 


In order to investigate resistance to sulphates of the test prisms, as used 
previously, they were kept in distilled water for 28 days and then immersed in a 
5 per cent. solution of sodium sulphate, in a I per cent. saturated solution of 
magnesium sulphate and in a saturated solution of calcium sulphate. Other 
specimens were stored in distilled water only. The behaviour of the prisms differed 
depending on the type of cement. Cement No. I in Table 1 gained strength during 
storage in aggressive media, irrespective of the type of gypsum added, for about 
three months. In the case of cements containing 3 per cent. and 5 per cent. of 
gypsum in the form of anhydrite and immersed in 5 per cent. sodium sulphate 
and I per cent. magnesium sulphate solutions the strength fell after immersion 
for 28 days. There was, however, an increase in strength after about three months’ 
immersion in the case of cement containing Io per cent. of gypsum. The resistance 
to aggressive action by cement No. rr is considerably lower, as is seen from Fig. 2. 


1 S. W. Shestoperov and F. M. Ivanov, Tsement, 1950, 16, (4). 

2 L. A. Gudovitsh, Report of the State Institute for Research and Planning in the Cement 
Industry, XIII, 1950. 

Z. Krut, Zh. Prikladnoi Khimii (Moscow), 1953, 26. 

P. P. Budnikov and S. S. Kosyrieva, Akad. Nauk U.S.S.R., 1953. 

P. P. Budnikov and W. K. Gusev, Tsement, 1936, No. 7. 

P. P. Budnikov, Izvestia Akademii Nauk U.S.S.R., 1948, (3). 
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Proposed Cement Works in Qatar. 

The Government of Qatar is inviting enquiries for the establishment of a 
cement works in that country. A survey has indicated that suitable raw materials 
from which high-quality Portland cement can be made at low cost are available 
for the production of 200 to 300 tons of cement per day for at least 50 years. 
The dry process would be used, and natural gas is available from the Qatar 
Petroleum Company’s oil-field at Dukhan. From 40,000 to 60,000 tons of cement 
are imported into Qatar annually. 
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The Fluidisation Process. 


In this work* are described the mechanical and thermic laws governing the 
fluidisation process by which a fine granular material is maintained in dense 
suspension in a fluid stream. After a brief description of the mechanism of fluidisa- 
tion and its chief industrial applications, the study is divided into four parts. 
namely (1) Conditions for fluidisation: pressure drop through fixed beds; minimum 
velocity ; limitations of velocity; free-falling velocity; appearance of slugging, 
(2) Characteristics of fluidised beds: correlation between the density of the bed and 
the velocity of the fluid; equivalent viscosity; quality of fluidisation; gas and solid 
mixing; a statistical theory. (3) Conveying and attrition problems: pneumatic 
conveying and dense phase transfer, efficiency of conveying, horizontal conveying, 
attrition of solids and apparatus. (4) Heat exchanges: transfer between particles 
and gas stream, application to fluid-solid heat exchangers, transfer between the 
fluidised bed and the outer wall or inserted tubes. In addition to describing the 
theory of fluidised beds made of spherical grains of equal diameter, the author 
makes deductions from the results with differently-shaped grains, with very porous 
grains, and with particles of different diameter. Many numerical examples are 
given. 


* “Phenomenes de Fluidisation”. By P. Reboux. 165 pages, 105 illustrations, 11 diagrams. (Paris: Association 
Francaise de Fluidisation. Price 1,800 fr.) 








Automatic Control of Silo Filling. 


An apparatus for controlling the filling level of fine and coarse grained material 
in silos and bunkers is now available. The apparatus takes the form of a 
synchronised motor-driven paddle, the shaft of which may be between 8 in. and 
20 ft. long and protrudes into the silo. When the material reaches the level of an 
indicator the paddle is arrested, displacing the wormshaft, and tripping a mercury 
switch. The mercury switch can be connected to various instruments and can, if 
desired, automatically control the pump or conveyor motor by a contactor 
switch. When the level of the material in the silo falls below the tip of the paddle, 
the paddle rotates and reverses the mercury switch. Signal equipment is available 
in the form of horns or lamps. The indicator, which is supplied by Messrs. Smaill 
Sons, & Co., Ltd., is available in two models, namely for fitting at the top of a 
bunker or container so that the paddle-shaft is in a vertical position, and w:th a 
horizontal shaft for use in conical containers. 


Proposed New Cement Works in Cuba. 


It is reported that the Foundation Company, of New York, proposes to 
build a cement works at Gibara at a cost of 7,500,000 dollars. 


Proposed New Cement Works in Ceylon. 


It is proposed to build a cement works at Puttalam, about seventy miles 
north of Colombo, and engineers from Czechoslovakia are to ascertain if the 
limestone deposit in the district is suitable for the purpose. 
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A Vertical Lime Kiln with Four-Stage Burners. 


In gas-fired vertical kilns hard-burned lime may be produced if the temperature 
in the calcining zone is too high. This is generally due to slow and incomplete 
mixing of the preheated air of combustion with hot producer-gas used as kiln 
fuel. A kiln designed by H. Eigen and described in ‘‘ Zement-Kalk-Gips ” 





(June 1956, pages 284-286) is claimed to overcome this difficulty and to ensure 
a more uniform temperature throughout the charge. 

Sections through the kiln are shown in Fig. 1. The shaft is divided into three 
parts by two inner walls built of refractory material as shown in the horizontal 
section. The fuel-gas is introduced through channels inside the kiln in such a 
way that it can reach simultaneously the inner burners in the diaphragm wall 
and also the outer burners in the shell of the kiln. There are four burning stages 
at irregular intervals in the height of the kiln as shown in the vertical section. 
This is said to result in a marked improvement in the distribution of gas through- 
out the cross section and the height of the kiln, with a considerable improvement 
in the quality of the lime on account of more uniform burning and higher thermal 
efficiency. 

The distance between the four burning stages increases gradually from top 
to bottom in order to compensate for the gradual decrease in the heat require- 
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ment of the limestone undergoing progressive decarbonation. The temperature in 
the burning zone is 1,150 deg. C. and the lime is discharged at about 950 deg. C. 
The volume of fuel gas introduced at the various burning stages determines the 
degree of burning of the lime and also the output of the kiln, as this depends on 
the rate of decarbonation of CaCO,. The overall distribution of the fuel-gas to 
the burning stages is as follows: Stage 1, 15 per cent.; stage 2, 20 per cent.; stage 
3, 30 per cent.; stage 4, 35 per cent. The output of the kiln is about 15 tons per 
square metre of its cross-sectional area per day. 

Kilns of this type are in production in Sweden and Finland except that they 
have only three burning stages; this is because of the difficulty of maintaining 
the gas channels free from obstruction, particularly in pipes leading to the top 
burning stage. 

The thermal efficiency of gas-fired kilns is not as good as that of coke-fired 
kilns, but this disadvantage is balanced to some extent by the usually lower 
price of the coal used in the manufacture of the gas compared with the price of 
coke. An advantage is that the lime produced is free from coal ash. Also the 
kiln is suitable for burning limestone in much smaller lumps than is possible in 
normal coke-fired kilns without risk of overburning. The Swedish kilns are 
capable of producing up to 60 tons of lime per day. 








Lifters in Clinker Coolers. 

A new type of steel, which is claimed to be particularly resistant to heat and 
abrasion, has been developed by Firth-Vickers Stainless Steels, Ltd., of Sheffield. 
One of the uses of this steel, which is called Vesuvius, is for the lifters in the 
clinker coolers of rotary cement kilns. It is recommended that they be used only 
in the hottest part of the cooler. One of these lifters is shown in Fig. 1, and a 
cooler in which they are installed is shown in Fig. 2. 





Fig. 1. Fig. 2. 
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Determining the Calcium and Magnesium Oxide 
Content of Lime. 


A METHOD of determining the content of calcium and magnesium oxide in lime 
has been proposed by a committee of the American Society for Testing Materials, 
and is published in the Bulletin of the Society for December 1956. An abstract 
of the proposal is as follows. 

The method is based on the principle that, at pH 10, the wine-red coloured 
magnesium chelate of the dye, Chrome Black T, colour index 203, is less stable 
than the magnesium chelate of sodium ethylenediamine tetra acetate. Thus, 
the colour of the dye, originally wine-red in the presence of magnesium ion, 
changes to blue when the chelation of magnesium with sodium ethylenediamine 
tetra acetate is complete. 

Barium and strontium in moderate amounts do not affect the titration results 
for calcium: However, in the titration for total hardness both barium and stron- 
tium titrate before magnesium, and therefore results for magnesium oxide (MgO) 
will be high by an amount equivalent to the barium and strontium present. 
The addition of 3 to 4 ml. of saturated potassium sulphate solution before titrat- 
ing for magnesium appears practically to eliminate the interference of barium 
and strontium. Copper and manganese in excess of 10 ppm. interfere but are 
not normally present in sufficient quantity to affect results. 

Samples that are high in iron and aluminum oxides (R,O,) or magnesium, or 
both, form precipitates of hydroxides at the pH necessary for the complete 
chelation of calcium ions. Precipitating R,O, by adjusting the pH to 5 to 6 
and allowing the precipitate to settle before removing aliquot for titration has 
not been beneficial. In the case of magnesium, the precipitate dissolves as the 
end point is reached. With high R,O, content the precipitate does not dissolve, 
but with continued stirring it becomes finely dispersed and does not interfere 
with the end point to any appreciable extent. 

Samples containing mica yield low results for magnesium oxide (MgO) when 
treated by the proposed method. Excellent results are obtained by filtering the 
hydrochloric acid solution of the sample, fusing the residue with 1 gr. of an- 
hydrous sodium carbonate, and dissolving the fusion in the acid filtrate before 
diluting to volume in the 1-litre volumetric flask. Carbonate fusions should be 
made for samples from unknown sources by the fusion method if they carry an 
excessive amount of silica (SiO,) plus other insoluble materials. 


Reagents, 

Reagent grade chemicals must be used. 

Calcium Chloride, Standard Solution (r ml. = 0-00028 gr. CaO).—Dry 
CaCO, for 2 hours at 110 deg. C. in a weighing bottle. Stopper and cool in a 
‘ desiccator. Transfer a 0:5000-gr. portion to a 250-ml. beaker, wet with distilled 
water, cover, and slowly add 3 ml. of HCl. Boil for a few minutes, cool, and 
transfer to a I-litre volumetric flask. Dilute to 1 litre and mix thoroughly. 
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Calcium Indicator Solution.—Grind together 0:2000 gr. of ammonium pur- 
purate and 40 gr. of sodium chloride (NacCl) with a mortar and pestle. 

Hardness Buffer Solution.—Weigh 33 gr. of ammonium chloride (NH,CI- 
into a 400-ml. beaker and dissolve in approximately 150 ml. of distilled water. 
Transfer to a 500-ml. volumetric flask and add 280 ml. of NH,OH (sp. gr. 0-9)- 
Dilute to the mark with cold water and mix. 

Hardness Indicator Solution.—Dissolve 0-5 gr. of Chrome Black T, colour 
index 203 [1-(1-hydroxy-2-naphthylazo)-5-nitro-2-naphthol-4-sulphonic acid sodi- 
um salt] and 4°5 gr. of hydroxylamine hydrochloride in 100 ml. of alcohol. Store 
in a glass-stoppered bottle. This solution is stable for at least two months. 

Hydrochloric Acid (sp. gr. 1:I9).—Concentrated hydrochloric acid (HCl). 

Magnesium Chloride Solution (2 gr. per litre).—Dissolve 2 gr. of MgCl in 
distilled water. Add 2 ml. of HCl and dilute to 1 litre. 

Potassium Hydroxide Solution (200 gr. per litre).—Dissolve 40 gr. of KOH 
pellets in distilled water and dilute to 200 ml. 

Sodium Ethylenediamine Tetra Acetate, Standard Solution.—Dissolve 
3°75 gr. of disodium ethylenediamine tetra acecate dihydrate in 400 to 500 ml. 
of distilled water containing 0°5 gr. of sodium hydroxide (NaOH). Transfer 
to a 1-litre volumetric flask and dilute to 1 litre. Standardize as follows: Measure 
25 ml. of calcium chloride (CaCl,) solution (r ml. = 0-0005 gr.) from a burette 
into a 210-ml. casserole at a rate not exceeding 10 ml. per minute. Add ro ml. 
of distilled water, r ml. of KOH solution, and 150 ml. of calcium indicator solu- 
tion, and continue as directed in Note 1. 

Titrate three 25-ml. aliquots and take the average value of the three titrations, 
which should not vary by more than 0:02 ml. The disodium ethylenediamine 
tetra acetate solution should be protected from air and restandardized against 
the standard CaCl, solution at least once a month. Calculate the magnesia (MgO) 
equivalent as follows. 

CaO equivalent = (A/B) x 100. MgO equivalent = o-7191 x CaO equivalent 
in which A is the CaO equivalent of 25 ml. of the standard CaCl, solution, and 
B = millilitres of sodium ethylenediamine tetra acetate solution required for 
the titration of the CaCl, solution. 


(NOTE 1.—The titration of the standard CaCl, solution with the standard 
ethylenediamine tetra acetate solution for total hardness should yield the same 
values as those obtained in the CaO titration. To check this, measure 25 ml. of 
distilled water into a clean casserole, add 2 ml. of hardness buffer solution, and 
5 to 6 ml. of the MgCl, solution. Now add 3 to 4 drops of hardness indicator 
solution and titrate with standard ethylenediamine tetra acetate to change 
from wine-red to a pure blue end point. Add the ethylenediamine tetra acetate 
slowly and allow a few moments between each drop when nearing the end point; 
“split ’ a drop if necessary to avoid over-reaching the end point. Now measure 
exactly 25 ml. of the standard CaCl, solution into the contents of the casserole 
and titrate again to the blue end point as before. Another drop or two of indicator 
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may be added just before the end point is reached if the colour of the solution 
has faded. The volume of ethylenediamine tetra acetate solution required for the 
last titration should be the same as that required for the CaO titration; if not, 
check the water and all reagents for magnesium and determined a blank correction 
factor.) 

Procedure. 

Weigh 0-5 gr. of the sample into a 250-ml. beaker and wet with ro ml. of 
distilled water. Cover with a watch-glass and slowly add 5 ml. of HCl. Keep 
covered and boil down to 3 to 4 ml. volume to decompose the sample and expel 
excess acid. Dilute with distilled water to 50 to 60 ml. and boil for 5 minutes 
longer. Cool, and transfer to a 1-litre volumetric flask. Dilute to the mark with 
cool distilled water and mix thoroughly. 

Drain the burette used for standardizing the standard CaCl, solution and 
rinse twice by filling with the sample solution and draining. Refill the burette 
with the sample solution. 

Titration for Calcium.—Measure 25 ml. of the sample solution into a cas- 
serole. Add ro ml. of distilled water, 1 ml. of KOH solution, and 150 ml. of calcium 
indicator solution. Stir and titrate with standard sodium ethylenediamine tetra 
acetate solution. Add the solution only one drop at a time as the colour starts 
to change from pink to orchid, stirring after each addition and noting the change 
of colour. Read the burette to the nearest 0-or ml. between each addition; when 
the final drop shows no further change in colour, consider the end point as being 
the previous reading. (If in doubt about the end point, check until two results 
are obtained that agree within 0-02 ml. and use the average.) 

Titration for Calcium Plus Magnesium (‘‘ Total Hardness ’’).—Measure 
from the burette 25 ml. of the sample solution into a casserole. Add 25 ml. of 
water and 2 ml. of hardness buffer solution. Titrate witn standard sodium ethy]l- 
enediamine tetra acetate solution until within 0-1 to 0-2 ml. of the volume ex- 
pected to be required to reach the end point. (For this titration it is desirable 
to add the indicator just prior to reaching the end point. This can be accom- 
plished by titrating one 25-ml. aliquot to which the indicator has been added 
in order to established the approximate end point before the titration for the 
exact end point is made.) Add r to 2 drops of hardness indicator solution, which 
should produce a wine-red colour in the solution. Continue the titration until 
the last drop changes the colour to pure blue. 


Calculations. 
Calculate the percentages of CaO and MgO as follows: 
A=CxD. B=(E—C) D x 071091, 
in which C = millilitres of standard sodium ethylenediamine tetra acetate 
solution added in titrating for calcium; D =CaO equivalent of the ethylene- 
- diamine tetra acetate solution, and E = millilitres of standard sodium ethylene- 
diamine tetra acetate solution added in titrating for calcium plus magnesium. 
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Caps for Test Pieces. 

A method of providing plane surfaces on concrete cores to be tested in a 
compression machine is the subject of British patent No. 692,685, of January 7, 
1952, in the name of Messrs. John Laing & Son, Ltd. The method is described 
as follows. 

By this means of preparing a concrete test-piece, on to each end of the test- 
piece (which may be in cylindrical or cubical form) is cast a cap, the ends thus 





prepared being truly plane, parallel, and normal to the axis of the core. Apparatus 


for casting the caps on to the ends (see Fig. 1) comprises a base (A) having a 


machined plate (B) which forms the bottom of a mould. The side walls of the 
mould are constituted by a split-ring (H). A pillar (C) upstanding at right angles 
to the plate (B) has a sleeve (D) slidable thereon, and this sleeve carries by means 
of straps (E) a two-part screw-tightened holder (G) for the test-piece. In use, 
the test-piece is secured in the holder (G) in such a position that approximately 
equal lengths of the piece extend beyond the ends of the holder. Molten sulphur 
cement or similar cement is poured into the mould, and the collar (D) with the 
test-piece is lowered until the end of the core is immersed in the cement and 
held in position until the cement has hardened (in 14 to 2 minutes). The ring (H) 
is then removed, the holder carrying the test-piece with the moulded cap cast 
thereon is raised, the piece is reversed end for end in the holder, and the operation 
is repeated to cast a cap on the other end of the piece. 








Cement Production in Brazil. 


Under a development plan for the next five years the Government of Brazil 
proposes to increase the capacity of the cement industry to 5,000,000 tons a year; 
in the year 1955 the production was 2,700,000 tons. 
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Vickers 
Mills — 


Closed 
Circuit 
Grinding 


B.E. 146 


Though a ‘closed circuit’ 
makes it easier to control 
production to a specific 
fineness, consistent ac- 
curacy depends upon the 
plant being reliable. The 
trouble-free running syno- 
nymous with Vickers mills 
demonstrates, in fact, that there is no 


substitute for skill and experience 


VICKERS-ARMSTRONGS backed by manufacturing capacity. 


(ENGINEERS) LIMITED 


VICKERS HOUSE - BROADWAY LONDON sWI 
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Linings 


We manufacture every type 









of mill lining complete with 
manhole doors and frames. 
We also make wear-resisting 
castings for many applications 
in gas works, shot blasting, 
coke crushing, mining 
machinery, etc. 


ye Foundry 
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A Hydrophobic Cement. 

A hydrophobic cement, known as “ Hydracrete”’ is now supplied by the 
Cement Marketing Co., Ltd., for use in conditions unfavourable for the storage of 
normally-packed ordinary Portland cement and also where it may be necessary 
to store cement for long periods. The new cement complies with the physical 
requirements of B.S. No. 12:1947 for ordinary Portland cement. Early in the year 
1955 samples of the new cement were sent to the Government Tropical Testing 
Station of Nigeria, and after six months’ storage in paper bags in rainy conditions 
the strength of concrete made with it was reduced by one-fifth only. 

This cement does not entrain excessive air and it is stated that it produces 
concrete as strong as that made with ordinary Portland cement. Also, it imparts 
water-repellent properties to concrete made with it. Concrete made with the 
new cement requires slightly longer mixing time than ordinary Portland cement. 
When used in mortar the new cement provides improved workability with little 
air-entrainment and the strength of the mortar is not materially affected. 


s 








Cement Production in India. 
During the next five years it is proposed to increase the capacity of the cement 
industry in India to 16,000,000 tons per year. The present capacity is 5,700,000 
tons a year and extensions already authorised will increase this to 15,400,000 tons. 


Plant for making: 


ASBESTOS CEMENT PRESSURE PIPES 
ASBESTOS CEMENT SHEETS 
WHITE CEMENT 
SLAG CEMENT 


ASBESTOS CEMENT ENGINEERING CO. 
P.O. BOX 444.72, Haupstrasse 26, VADUZ LIECHTENSTEIN, SWITZERLAND 
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Cement Factories in Spain. 


Cementos Alba, S.A., has been authorised to spend 40 m. pesetas for extensions 
to the new factory in the province of Jaen to increase production by 90,000 tons 
annually. 

It is reported that an un-named company may build a large cement factory 
near Boveda. 

Cementos Fradera, S.A., proposes to increase the output of the Portland cement 
factory at Vallcara (Barcelona) from 155,000 tons to 220,000 tons annually at a 
cost for imported machinery of about 20 m. pesetas. 

Sociedad Espanola de Cementos is to build a cement works in Castro Urdiales 
(Santander) with an annual capacity of 60,000 tons of Portland blastfurnace 
cement. The factory is expected to be operating within two years. 

Cementos Turia, S.A., has been authorised to extend its factory at Burjasot 
(Valencia) and to import machinery costing 17,000,000 pesetas. 

Industria del Cement, S.A., proposes to extend its factory at Sestao at a cost of 
34,000,000 pesetas, including 12,000,000 pesetas for imported machinery. 


Cement Production in Peru. 


It is estimated that cement production in Peru will be increased by about 
85 per cent. when three new factories come into operation in 1957. The companies 
are Compania de Cemento Andina S.A. (with a factory near Tarma), Compania de 
Cemento Chiclayo S.A., and Compania de Cemento Pacasmayo S.A. These new 
works will have a total yearly capacity of some 460,000 tons, which, together with 
the production of the two existing factories, will raise production to over a million 
tons per annum, providing for the country’s requirements and leaving some for 
export. 


New Cement Factory in Bahamas. 


According to Barclays Bank D.C.O. Overseas Review, the Port Authority of 
Grand Bahama has granted a licence to build a new cement factory at an estimated 
cost of £3,000,000. It is expected that when this works is in production there 
will be a surplus of cement available for export. 


Cement Works in Ceylon. 


It is reported that Czechoslovakia has offered to supply equipment for two 
new cement factories in Ceylon as a result of the recent agreement for economic 
co-operation between the two countries. 


Cement Production in Turkey. 


The present production of cement in Turkey is at the rate of 1,000,000 tons a 
year. The Government expects that this will be increased to 2,700,000 tons by 
the end of the year 1957. In 1950 the total production of cement in Turkey was 
395,000 tons. 








en cent Sa Nt. Stiinta tee mt te ee 


Marcu, 1957 CEMENT AND LIME MANUFACTURE PAGE xvii 


FE 
ONG 
el 





LLIETLTT7. LLZT777} 


LL a 


7777 


DAVISOM | | ALUMINA 


AND FIRECLAY REFRACTORIES 


High Alumina refractories for use at high temperatures under 
conditions of severe chemical attack and mechanical abrasion. 
Four grades 40/45°,,, 53/58°,, 60/65°% and 70/73°, Al903. 





Y YY Tough textured general purpose firebrick, resistant to 
VA, 


chemical attack and abrasion. 


This firebrick is designed for use at temperatures not exceed- 
ADAMANTINE ing 1100 C. Particularly resistant to potash salts and gives 
outstanding service in furnaces consuming alkali-rich fuels 


like bagasse, etc. «A 
ie ‘ eps Aah 
G 


Write for brochure containing full technical description 
GENERAL REFRACTORIES LIMITED 


GENEFAX HOUSE °° SHEFFIELD 10 * Telephone: SHEFFIELD 31113 
347 
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EDGAR ALLEN Rotary Kilns 


boost sulphuric acid production 


Sey Th ie 


The new sulphuric acid plant of the United 
Sulphuric Acid Corporation at. Widnes will 
supply 148,000 tons of sulphuric acid annually, 
together with 132,000 tons of cement clinker, 
using about 240,000 tons of anhydrite. Raw 
materials are combined with lime to form 
cement clinker, and the waste gases from this 
process are converted into sulphuric acid. The 
clinker is then processed into Portland Cement 
at the adjacent works of the Associated 
Portland Cement Manufacturers. 


As most of the raw materials used will come 
from Cumberland, this plant will effect a consid- 
erable saving of dollars. The heart of the factory 
consists of two rotary kilns, each 355 feet long, 
and similar in design to orthodox cement kilns, 
except for modification in the linings and certain 
other details. These kilns have been supplied, 
together with shaker conveyors and jaw 
crushers, by Edgar Allen & Co. Ltd. 


Edgar Allen are proud of their important part in this outstanding 
achievement. Perhaps they can help you with your problems ? 
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